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1. 

BEARING ARRANGEMENT FOR A SHAFT 
OF ATURBOCHARGER 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a bearing arrangement for Support 
ing a shaft in a turbocharger, in particular a turbocharger 
having a turbocharger housing which is divided in the longi 
tudinal direction. 

Turbochargers are generally used to improve the efficiency 
of an internal combustion engine and hence to boost the 
power output thereof. For this purpose, the turbocharger has a 
turbine, which is arranged in the exhaust gas mass flow from 
a connected internal combustion engine, and a compressor. 
The turbine wheel of the turbine and the compressor wheel of 
the compressor are arranged on a common shaft. During 
operation, the turbine wheel is driven by the exhaust gas mass 
flow from the connected internal combustion engine and, in 
turn, drives the compressor wheel. The compressor com 
presses the induced air and feeds it to the internal combustion 
engine. The shaft is Supported in a bearing housing of the 
turbocharger. The turbine wheel is furthermore arranged in a 
turbine housing, and the compressor wheel is arranged in a 
compressor housing. Normally, the shaft is Supported in the 
bearing housing by means of a radial bearing arrangement. In 
addition, an axial bearing arrangement can be provided to 
absorb axial forces. 
The existing design of turbochargers provides for indi 

vidual housings which are fastened one behind the other and 
sealed off relative to one another. A new form of turbocharger 
housing now envisages dividing the turbocharger housing in 
the longitudinal direction, not transversely to the longitudinal 
axis thereofashitherto. This new turbocharger housing is the 
Subject matter of a further patent application. 

BRIEF SUMMARY OF THE INVENTION 

Thus, it is the object of the present invention to provide a 
Suitable bearing arrangement for a shaft of a turbocharger, in 
particular a turbocharger having a turbocharger housing 
divided in the longitudinal direction. 

This object is achieved by a bearing arrangement, in par 
ticular a bearing arrangement for a turbocharger housing 
which is divided in the longitudinal direction, having the 
features as claimed. 

Accordingly, the invention provides a bearing arrangement 
for a shaft to be Supported in a turbocharger housing, wherein 
the bearing arrangement has a sleeve element, wherein the 
sleeve element has a collar section at each end for fastening 
the bearing arrangement in the axial direction in the turbo 
charger housing. 
The bearing arrangement has the advantage that it can be 

fastened in the axial direction in the turbocharger housing by 
means of the sleeve arrangement having the two collar sec 
tions. In the case of a turbocharger housing divided in the 
longitudinal direction into at least two housing parts, the 
bearing arrangement can, in particular, be preassembled and 
then inserted into the housing parts. 

Advantageous embodiments and developments of the 
invention will emerge from the dependent claims and from 
the description with reference to the drawings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The invention is explained in greater detail below with 
reference to the embodiments indicated in the schematic fig 
ures of the drawings, in which: 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
FIG. 1 shows a sectioned view of a housing part of a 

turbocharger housing as seen from the seal side, wherein a 
shaft is provided in the turbocharger housing with a radial 
bearing arrangement in accordance with a first embodiment 
of the invention; 

FIG. 2 shows a sectioned view of both housing parts of a 
turbocharger housing, wherein a shaft is provided in the tur 
bocharger housing with a radial bearing arrangement in 
accordance with a second embodiment of the invention. 

DESCRIPTION OF THE INVENTION 

In all the figures, elements and apparatus which are the 
same or have the same function have been provided with the 
same reference signs, unless otherwise indicated. Moreover, 
the depiction of the turbocharger in the following figures is 
shown in a purely schematic way, which is not to Scale and is 
greatly simplified. 

FIG. 1 shows a sectioned view through a turbocharger 
housing 10, which is embodied in such a way as to be divided 
in the longitudinal direction, into two housing parts 12, for 
example. One housing part 12 of the turbocharger housing 10 
is shown from the seal side. 

In the example in FIG. 1, the turbocharger housing 10 has 
a bearing housing 14, a turbine housing 16 and a compressor 
housing 18, and, by way of example, all three housings are 
combined into a single housing 10 and designed so as to be 
divided in the longitudinal direction into two housing parts 
12. In principle, at least one housing section or one housing, 
Such as the rotor housing 16, 18 and/or the bearing housing 
14, can be designed so as to be divided in the longitudinal 
direction. In the present case, the turbocharger housing 10 is 
embodied in such a way as to be divided in the longitudinal 
direction, in a horizontal plane for example, wherein the 
longitudinal axis 20 of the turbocharger housing 10 lies in the 
horizontal plane. In principle, however, the turbocharger 
housing 10 can be designed so as to be divided in the longi 
tudinal direction into at least two housing parts 12 in any 
plane. Moreover, the longitudinal axis 20 does not have to lie 
in this parting plane or intersect the latter, for example, 
although it can do so. 

In the present example, the turbocharger housing 10 is, as 
an option, additionally embodied in Such a way that it can be 
at least partially temperature-controlled. To be more precise, 
the turbocharger housing 10 has an additional fluid jacket 22, 
e.g. in the region of the turbine housing 16 and of the bearing 
housing 14, in which jacket a temperature control medium or 
temperature control fluid, e.g. water, can be circulated in 
order to control the temperature of this region of the turbo 
charger housing 10, i.e. to cool and/or heat it. 
The housing part 12 shown in FIG. 1 is fastened to the 

other, corresponding housing part (not shown) and preferably 
sealed. For this purpose, at least one or more holes 24 for 
screwing the two housing parts 12 to one another are pro 
vided, for example, in the embodiment shown in FIG. 1. 
However, it is also possible to provide any other form of 
fastening which is suitable for connecting the two housing 
parts 12 to one another and allowing or itself providing a seal 
between the two housing parts 12. In FIG. 1, a recess 26 or 
groove is provided, into which a sealing device is inserted in 
order to seal the two housing parts 12. The recess 26 and the 
shape thereofare given purely by way of example here. More 
over, the sealing of the two housing parts 12 forms the Subject 
matter of a separate patent application. 

In FIG. 1, a shaft 28, on which a turbine wheel 30 of a 
turbine and a compressor wheel 32 of a compressor are pro 
vided, is Supported in the bearing housing section 14 of the 
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turbocharger housing 10. The turbine wheel30 is arranged in 
the turbinehousing section 16 and the compressor wheel32 is 
arranged in the compressor housing section 18 of the turbo 
charger housing 10. In the example under consideration, the 
shaft 28 has a radial bearing arrangement 34 and an additional 
axial bearing arrangement 36. 

Dividing the turbocharger housing 10 in the longitudinal 
direction gives rise to a joint in the bearing Surfaces of the 
radial bearing arrangement 34 in FIG. 1. The hole in which 
the bearing arrangement 34 for Supporting the shaft 28 is 
arranged is normally somewhat oval due to tolerances. In 
order to compensate for the ovality of the central hole, which 
forms two hole halves due to the division into two housing 
parts 12, and to avoid deformation of the inserted bearing 
arrangement 34, the bearing arrangement 34 is installed with 
axial bracing provided by resiliently acting collar sections 38 
according to the first embodiment of the invention. 

In FIG. 1, the shaft 28 is supported by means of a radial 
bearing arrangement 34. On the outside, the radial bearing 
arrangement 34 has a sleeve element 40, which is composed 
of or comprises metal, e.g. Steel, for example, or is composed 
of some other suitable material. 

In the embodiment shown in FIG. 1, the sleeve element 40 
according to the invention has a collar section38 at each of the 
two ends thereof. In this arrangement, at least one or both 
collar sections 38 of the sleeve element 40 are of resilient 
design, for example, to enable them to be clamped between 
two stops or receptacles 42 or, in this case, projections of the 
turbocharger housing 10 and to brace the bearing arrange 
ment 34 provided in the sleeve element 40 in the axial direc 
tion. 
One or both collar sections 38 can likewise be of non 

resilient or rigid design and can be inserted between the two 
receptacles 42. In this case, it is additionally possible, as an 
option, for one or both collar sections 38 of rigid or resilient 
design to be fastened to the associated receptacle 42, e.g. by 
means of Screws and/or pins (not shown). 
The collar sections 38 are connected integrally to the sleeve 

element 40, for example, and can be inserted easily into the 
corresponding housing part 12, owing to the longitudinal 
division of the turbocharger housing 10. However, it is also 
possible for one or both collar sections 38 to be designed as 
separate parts and to be fastened to the sleeve element 40, e.g. 
by screwing, latching etc. of the collar section 38 to the sleeve 
element 40, as indicated by a dashed line for the collar section 
38 on the compressor side in FIG. 1. 

Moreover, as an option, one or both collar sections 38 of the 
sleeve element 40 can furthermore additionally be extended 
out of the oil space both on the turbine side, as shown in FIG. 
1, and on the compressor side (not shown) and can perform 
further functions, such as that of a heat shield. However, it is 
also possible for one or both collar sections 38 to remain 
within the oil space. 
As shown in the embodiment in FIG. 1, the sleeve element 

40 can accommodate a sleeve 44, which has two plain bearing 
sections 46, for example. As an alternative, it is also possible 
for the sleeve element 40 itself to be designed as a radial plain 
bearing arrangement (not shown), for example, and to form 
two plain bearing sections, thus allowing the sleeve 44 to be 
omitted. Instead of the sleeve 44 in FIG. 1, it is also possible 
to provide two radial bearings, in the form of plain bearings 
for example, and, as an option, these are additionally arranged 
spaced apart from one another in the sleeve element 40 by 
means of a spacer sleeve, as shown in FIG. 2 below. As an 
alternative, it is also possible for the sleeve element to be 
designed as a spacer sleeve on the inside thereof, having a stop 
for both plain bearings (not shown). In addition to plain 
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4 
bearings, it is also possible to provide any other type of 
bearing, e.g. noncontact bearings such as magnetic bearings, 
or rolling contact bearings etc. 

In addition, it is furthermore possible, as an option, to 
provide a bed 48 of at least one or more layers of a flexible, 
heat-resistant or temperature-stable material between the 
sleeve 44 in FIG. 1 and the sleeve 40, as illustrated in FIG.1. 
The material is composed of a polymer, an elastomer and/or 
hard rubber, for example. However, the invention is not 
restricted to these materials. 

In principle, any other suitable heat-resistant or tempera 
ture-stable flexible material can be used. One advantage of the 
radial bearing arrangement 34 consisting, for example, of the 
sleeve element 40 and the sleeve 44 accommodated therein 
with the two bearing sections 46 is that the radial bearing 
arrangement 34 as a whole can be fully preassembled and thus 
balanced for operation without the Surrounding housing, for 
example. 

In addition, apart from the radial bearing arrangement 34. 
it is possible, as an option, to provide an axial bearing 
arrangement 36, which has at least one axial bearing, for 
example, e.g. in the form of an axial bearing washer 50. The 
axial bearing washer 50 can additionally be designed in such 
a way that an oil deflector plate 52 can be arranged thereon. It 
is furthermore additionally possible to provide a bush 
arrangement 54 or a sleeve arrangement in the connection and 
this is optionally provided with one or more additional seal 
elements 56, e.g. in the form of two piston ring seals, for the 
purpose of sealing off the bearing housing section 14 from the 
compressor housing section 18. 
As shown in FIG. 1, the sleeve 44 is pushed onto the shaft 

28, wherein the shaft 28 forms an offset with a stop for the 
sleeve 44, for example. The axial bearing or, in this case, for 
example, the axial bearing washer 50 is provided at the other 
end of the sleeve 44. Together with the sleeve 44, the bed 48 
composed of a flexible material or combination of materials 
and the sleeve element 40 with the two collar sections 38, the 
shaft 28 can easily be placed in the housing parts 12. At the 
same time, the radial bearing arrangement 34 can be braced in 
the axial direction by means of the collar sections 38 of the 
sleeve element 40. 

Moreover, one or both collar sections 38 of the sleeve 
element 40 can additionally be used to seal the bearing hous 
ing section 14 relative to the turbine housing section 16 and/or 
the bearing housing section 14 relative to the compressor 
housing section (not shown). In the example shown in FIG. 1, 
two seal elements 56, for example, in the form of piston ring 
seals for example, are arranged in corresponding grooves on 
the shaft 28 and, with the collar section 38, form a seal for 
sealing the bearing housing section 14 relative to the turbine 
housing section 16. A seal element 56, e.g. a piston ring seal 
of this kind, can likewise also be provided in a corresponding 
groove or recess in the sleeve element 40 or collar section 38 
thereof. 
A further sectioned view through a turbocharger housing 

10 consisting of two housing parts 12, 13 is illustrated in FIG. 
2. In the example under consideration, the turbocharger hous 
ing 10 is likewise embodied in such a way as to be divided in 
a horizontal plane in the longitudinal direction. A first hous 
ing part 12 with, for example, a lubricant inlet for a bearing 
arrangement 34 forms the top part, and a second housing part 
13 with, for example, an outlet for the lubricant forms the 
bottom part. Both housing parts 12, 13 are preferably con 
nected to one another in a sealing manner. The seal 58 
between the two housing parts 12, 13 is indicated in a greatly 
simplified and purely schematic way in FIG. 2. The seal 58 is 
part of a separate patent application. A beaded seal can be 
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provided as a seal 58, for example, said seal being inserted 
into grooves or recesses in one or both housing parts 12, 13, in 
which case the other, unsealed Surfaces of the housing parts 
are in direct contact, for example. As an alternative or in 
addition, the seal 58 can also have at least one O-ring and/or 
at least one elastomer for coolerareas, such as the compressor 
housing section 18, and a beaded seal for warmer areas, e.g. 
the bearing housing section 14 and especially the turbine 
housing section 16. The shape of a recess or groove for 
accommodating the seal 58 is illustrated in a greatly simpli 
fied way and purely by way of example in FIG.1. The inven 
tion is not restricted to the shape of the recess or groove in 
FIG 1. 

In the embodiment of the bearing arrangement 34 or, in this 
case, radial bearing arrangement 34 shown in FIG. 2, a sleeve 
element 40 is once again provided to accommodate the radial 
bearing. As an alternative, however, it is also additionally 
possible for the sleeve element 40 to be designed directly as a 
radial bearing arrangement (not shown), for example, with, 
for example, two radial plain bearing sections. 
The sleeve element 40 likewise has a collar section 38 at 

each of the two ends thereof, wherein the collar section 38 is 
additionally designed as a heat shield 60 on the turbine side. 
Both collar sections 38 can be clamped in the axial direction 
in the turbochargerhousing 12, between two receptacles 48 or 
stops or projections. As described above with reference to 
FIG.1, one or both collar sections 38 can be of resilient design 
or, alternatively, at least one or both collar sections 38 can be 
of rigid or inflexible design. At least one or both collar sec 
tions 38 can be screwed fast to a receptacle 42 or a stop in the 
turbocharger housing 10, as indicated by a dashed line on the 
collar section 38 on the compressor side. One or both collar 
sections 38 can be formed integrally with the sleeve element 
40 or can be designed as a separate part which can, for 
example, additionally be screwed to or latched into the sleeve 
element 40 as an option. This applies to all the embodiments 
of the invention. 

In the embodiment of the sleeve element in FIG. 2, a collar 
section 38 is formed integrally with the sleeve element 40. 
The other collar section 38 is, for example, formed in such a 
way that either only the end thereof rests on the sleeve ele 
ment 40, as shown in FIG. 2, or that it can be pushed onto the 
sleeve element 40 and/or can be latched into the sleeve ele 
ment 40. In the example as illustrated in FIG. 2, the separate 
collar section 38 merely rests on the sleeve element and, as an 
option, is additionally fastened to the offset or projection of 
the turbochargerhousing 10, being screwed to it, for example. 

Plain bearings, e.g. two such bearings, are provided as 
radial bearings 62 in the sleeve element 40. As an option, a 
spacer sleeve 64 can additionally be provided between the 
two plain bearings 62, as shown in FIG. 2, or the sleeve 
element 40 can optionally additionally be designed as a 
spacer sleeve on the inside thereof (not shown). In the 
example shown in FIG. 2, no additional bed of a flexible, 
heat-resistant or temperature-stable material is provided 
between the plain bearings 62, the spacer sleeve and the 
sleeve element 40. In principle, however, a bed 44 of this kind, 
as described above with reference to FIG. 1, can be provided, 
depending on the function and application. 

Although the present invention has been described with 
reference to preferred embodiments, it is not restricted thereto 
but can be modified in many different ways. The above 
mentioned embodiments and, in particular, individual fea 
tures thereof can be combined. 

The radial bearing arrangement 34 in FIGS. 1 and 2 with 
the sleeve element 40 is merely one example of a bearing 
arrangement for the shaft 28 in the radial direction. Moreover, 
an axial bearing arrangement 36 comprising at least one axial 
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6 
bearing can optionally be provided in addition, as shown by 
way of example in FIGS. 1 and 2. In principle, the shaft 28 in 
the turbocharger housing 10 can have any other radial bearing 
arrangement 34 and/or axial bearing arrangement 36 with the 
sleeve element 40 with the two collar sections 38. In addition 
to plain bearings, rolling contact bearings are also possible in 
principle, as are noncontact bearings, such as magnetic bear 
ings etc. 
The invention claimed is: 
1. A bearing arrangement for Supporting a shaft in a turbo 

charger housing, the bearing arrangement comprising: 
a sleeve element having ends, said sleeve element having a 

collar section at each end for fastening the bearing 
arrangement in the turbocharger housing, said collar 
sections being integrally formed as a single structure 
with said sleeve element, and at least one of said collar 
sections being resilient. 

2. The bearing arrangement according to claim 1, wherein 
one of said collar sections is rigid. 

3. The bearing arrangement according to claim 1, wherein 
said sleeve element is configured for fastening between cor 
responding receptacles or projections on the turbocharger 
housing by way of said collar sections. 

4. The bearing arrangement according to claim3, wherein 
said sleeve element is to be fastened by clamping in or bracing 
in an axial direction. 

5. The bearing arrangement according to claim 1, wherein 
one or both said collar sections are to be fastened to an 
associated receptacle or projection of the turbocharger hous 
1ng. 

6. The bearing arrangement according to claim 5, wherein 
one or both said collar sections are to be fastened to the 
receptacle or projection by screwing and/or pinning. 

7. The bearing arrangement according to claim 1, wherein 
one end of a collar section, in each case formed as a separate 
part, is attached to said sleeve element by at least one of 
placing against, pushing onto, pushing into, latching into, 
pinning to, or screwing to said sleeve element. 

8. The bearing arrangement according to claim 1, wherein 
one or both said collar sections are formed as a heat shield. 

9. The bearing arrangement according to claim 1, wherein 
said sleeve element is composed of or comprises metal or a 
metal alloy. 

10. The bearing arrangement according to claim 1, wherein 
one or both said collar sections are sealingly connectible to a 
shaft to be supported in said sleeve element. 

11. The bearing arrangement according to claim 10, 
wherein said sleeve element includes at least one radial bear 
ing formed as a radial plain bearing, a magnetic bearing, or a 
rolling contact bearing. 

12. The bearing arrangement according to claim 10, 
whereintwo radial bearings are connected by way of a sleeve, 
and wherein said sleeve is formed as a separate part or is 
integrally formed with said two radial bearings. 

13. The bearing arrangement according to claim 1, which 
comprises a bed of a flexible, heat-resistant or temperature 
stable material on an inside of said sleeve element. 

14. The bearing arrangement according to claim 1, which 
comprises a bed of a combination offlexible, heat-resistant or 
temperature-stable materials on an inside of said sleeve ele 
ment. 

15. A turbocharger housing, comprising a bearing arrange 
ment for Supporting a shaft according to claim 1. 

16. The turbocharger housing according to claim 15, 
wherein at least one section of said turbocharger housing is 
divided in a longitudinal direction thereof into at least two 
housing parts, and the turbocharger housing including a com 
pressor housing, a bearing housing, and/or a turbine housing. 
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